The response of ovine tissue lipids to a low-protein, energy-deficient diet has been reported previously (Horgan and Masters 1963) . This type of experimental regimen was chosen to approximate that under drought conditions, and resulted in extensive metabolic alterations, tissue damage, and eventual death Horgan 1962a, 1962b; Horgan and Masters 1963; Masters 1963a Masters , 1963b. It is possible, however, to maintain experimental animals on a low-protein diet for an extended period of time if adequate supplies of energy are included in the feed. As an extension of previous work on the alterations of lipid metabolism in protein deprivation, then, the response of ovine plasma fatty acids to a low-protein, highcarbohydrate diet has been studied.
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Methods
Three adult Merino ewes were used in these experiments. Each was fed a diet of lucerne chaff ad lib. for 2 weeks, after which blood specimens were taken. The sheep were then transferred to a low-protein, energy-sufficient diet consisting of chaffed wheat straw (digestible crude protein 0·5%) mixed with one-third of its weight of molasses. In all, 4 kg of this mixture was fed per week, the sheep having free access to water throughout the experiment. After 8 weeks on this proteindeficient diet, further blood samples were taken from each animal. Heparin was used as the anticoagulant, and plasma was separated by centrifugation immediately after blood collection and stored at -10 °C. The techniques for the extraction and fractionation of lipids, and the analysis of fatty acid components by gas-liquid chromatography have been fully described previously (Horgan and Masters 1963; Connellan and Masters 1965) .
Results
Results are given as the arithmetic means of the analyses for the three animals but individual animals showed similar responses to these mean values. In Table 1 the composition of plasma lipids for normal and protein-depleted sheep is listed in terms of the four fractions separated (cholesterol ester; triglyceride; free fatty acid, mono-, and diglyceride; and phospholipid fractions). There was an increased content of triglyceride and, perhaps, a lower level of phospholipid in the protein-depleted sheep.
The major fatty acids of the plasma lipid fractions from normal and proteindepleted sheep are listed in Table 2 . Minor and trace components have not been included because the concentrations of these fatty acids in ovine plasma have been reported previously (Horgan and Masters 1963) , and no significant differences from normal values were observed.
The palmitic acid level of the cholesterol ester, free fatty acid, and phospholipid fractions showed little change in response to the experimental diet, but it decreased in the triglyceride fraction. The palmitoleic acid content of the phospholipid fraction 
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lesser extent in the cholesterol ester fraction, and decreased in the free fatty acid fraction, but the concentration remained relatively unchanged in the triglyceride fraction. There was a considerable fall in the concentration of behenic acid in the triglyceride fraction, a smaller fall in the cholesterol ester fraction, and small rises in the free fatty acid and phospholipid fractions.
Discussion
The effect of a low-protein, low-energy diet on ovine plasma fatty acid levels was measured (Horgan and Masters 1963) by comparing these levels in normal and protein-depleted sheep. With this type of approach, the significance of any alteration may be clouded by the range of values in each situation. In order to obtain a more perceptive comparison, therefore, sequential analyses of plasma lipids of individual animals on the low-protein, energy-sufficient diet have been used in these studies.
To a substantial extent, the fatty acid levels in both experiments are similar (Horgan and Masters 1963 ; Tables 1 and 2 ). There were no appreciable alterations in the lipid fraction percentages in either case, although the triglyceride fraction appeared to increase at the expense of phospholipid fraction when the diet was supplemented with carbohydrate (Horgan and Masters 1963 ; Table 1 ). This is consistent with a comparatively greater synthesis of fatty acids from carbohydrate, and a consequent increased availability of these acids for transport.
Palmitic acid percentages in the plasma triglyceride fraction decreased in both experiments but the decrease is not so marked in the energy-sufficient diet (Horgan and Masters 1963;  Table 2 ). Hilditch and Pedelty (1941) have previously reported a preferential mobilization of palmitic glycerides in sheep on a low plane of nutrition, and on this basis it would be expected that the higher energy intake would produce a smaller manifestation of this effect.
With the C18 fatty acids, the overall response is very similar in both the experiments, the only difference being with linoleic acid content which diminished more sharply in all lipid fractions on the carbohydrate-rich diet, possibly being due to the diminished uptake of linolenic acid (Horgan and Masters 1963) , and the more favourable conditions for reduction of linoleic acid by ruminal microorganisms.
Arachidonic acid levels were similar in both experiments, its content increasing in the cholesterol ester and phospholipid fractions of plasma from protein-depleted sheep (Horgan and Masters 1963;  Table 2 ), thus indicating its increased mobilization under these conditions. Comparisons for behenic acid are not available, but the large decrease in content in the triglyceride fraction of the protein-depleted sheep is consistent with decreased transport of this acid from the liver.
In summary, the specific fatty acid response of ovine plasma to prolonged protein depletion is little altered by carbohydrate supplementation. Consequently, deficiency of protein is indicated as the main determinant of these fatty acid changes.
